A nonsense mutation in the α4 subunit of the nicotinic acetylcholine receptor (CHRNA4) cosegregates with 20q-linked benign neonatal familial convulsions (EBN1)
Introduction
Epilepsy is one of the most common neurological disorders with a cumulative incidence of about 2% in the general population by the age of 40 years (Hauser 1982) . Several lines of evidence suggest a major genetic contribution to the aetiology of the epilepsy. Positional cloning is a potentially valuable experimental approach for the analysis of the molecular basis of these disorders (Leppert 1990) . However, gene-mapping studies work best when the phenotype can be determined accurately and when the disease gene is highly penetrant.
Benign Familial Neonatal Convulsions (BFNC) is one of the rare epileptic syndromes with a Mendelian mode of inheritance. This form of Idiopathic Generalized Epilepsy (IGE) was first recognized as an independent syndrome by Rett & Teubel (1964) . BFNC is an autosomal dominant epilepsy characterized by the patients' age at onset, usually within the first 3 days of life, and by spontaneous remission, usually by the third month.There are no long-term neurological sequelae and the outcome is usually favourable, although approximately 10% of individuals with the disorder have occasional seizures when adult (Plouin 1994).
The gene responsible for BFNC was first mapped on the long arm of chromosome 20 (EBN1; Leppert et al. 1989 , Malafosse et al. 1992 . Evidence of locus heterogeneity was recently obtained by Lewis et al. (1993) and Steinlein et al. (1994a) who have shown linkage of a second BFNC gene to chromosome 8q. Moreover, Beck et al. (unpublished results) have studied 20q and 8q unlinked BFNC pedigrees, and suggested the existence of a third BFNC locus. Multilocus analysis with markers spanning the telomeric region of chromosome 20q has mapped EBN1 between D20S64 and D20S24, a region of about 7cM, the maximum lod score being obtained at D20S19-D20S20 (Anderson et al. 1994) . A gene responsible for a variant of the human electroencephalogram (EEG), called low-voltage EEG (LVEEG1) (maximum lod score at D20S19-D20S20), and a cDNA coding for the α4 subunit of the nicotinic cholinergic receptor (CHNRA4) have been
